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Marker assisted breeding

Markers:

— Molecular

— Biochemical

— Morphological

Shape, color and quantitative
Tool for breeding

From melon to cucumber



An ImageJ plugin for plant variety testing Polder, G. , Blokker, G. , Heijden, G.W.A.M. van der (2012) In: Proceedings of the ImageJ User and Developer
Conference 2012, 24-26 October 2012, Mondorf-les-Bains, Luxembourg. - : Centre de Recherche Public Henri Tudor, 2012 - p. 168 - 173.



Use of popular open source tools

Imaged

Image Processing and Analysis in Java

CellProfiler é
cell image analysis software




Control flow Images and results
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* Increasing size of datasets
* Data storage decentralized

e Little structure in metadata:

— |ldentification
— Results

* Quality assurance

 User interface
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Difficult end-user experience



Improve end-user experience

Store metadata of results and images
Improve data storage capabilities
Improve performance scalability

Improve quality assurance



Digital Image
Acquisition System

&
Data Management,
Tagging, Querying

O M E Quantitative

Analysis

Processed Data Visualization



OMERO.Web: | F 9

OMERO.Insight:

Control flow

Data flow
(images and annotations)

common
library

Control
OMERO. script

Processor: (Python)

High Performance
Compwting cluster

\4

CellProfiler [iaib

cell image analysis software

\
Imaged

Image Processing and Analysis in Java
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 Script Monitor:

OMERO Script Jobs

HPC Jobs

OMERO SCRIPT JOBS:

Displaying the latest 10 jobs. Click on a job for more information. List is automaticaly refreshed every 5 seconds.

JobiD

412515

412366

411515

405545

399694

304049

394048

386384

386099

User

MDDV
pvl
MRKO
MOV
frans
MDY
MDDV
pbo

MOV

Started at

2015-05-12 15:31:38

2015-05-11 09:05:57

2015-05-08 11:24:51

2015-05-01 14:40:42

2015-04-28 11:41:08

2015-04-28 10:36:31

2015-04-28 10:02:41

2015-04-22 10:51:02

2015-04-20 07:39:35

Finished at

2015-05-12 15:31:48

2015-05-11 09:19:42

2015-05-08 11:34:31

2015-05-01 15:20:49

2015-04-28 11:43:22

2015-04-28 11:17.56

2015-04-28 10:15:18

2015-04-22 10:54:30

2015-04-20 07:53:55

Click a job for details

JOB DETAILS
Job ID: 413001

Running for: 0:00:45

JOB STATUS:

Running for

0:00:10
0:13:45
0:09:40
0:40:07
0:02:14
0:41:25
0:12:37
0:03:28

0:14:20

Status

Finished

Finished

Finished

Finished

Finished

Finished

Finished

Finished

Finished

]{25;%%

Latest status message: Extracting tiles using CellProfiler

JOB LOGS:
JOB CONTROL:

Cancel job: X

Message

|PID: 15880 |Progres=s:1.00 [Message:Finished

|PID:26278 |Progress:1.00 [Message:Finished

|PID:4264 |Progress:1.00 |[Message:Finished

|PID:23795 |Progress:1.00 [Meszage:Finished

|PID: 11475 |Progress:1.00 [Message:Finished

|PID:6662 |Progres=:0.00 |[Message: Stopped with scripting error: Job 186483 has a failed status
|PID:453% |Progress:1.00 [Message:Finished

|PID:30051 |Progress:1.00 [Message:Finished

Making use of jobHandle.setMessage()




Big-data storage

VMware node
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* Version control (SVN)

S 4
* Doc generation (Sphinx) {
* Automated testing

- Functional and acceptance (Python nose)

* Nightly tests. Reporting to monitoring system
(PRTG).

* Testing environment

* Monitoring system availability and
regressions



* Determine different shape parameters
* Crop selection




* Batch-wise import
* Color and light

control script K \

Image Processing and Analysis in Java

K HPC Cluster /

NAS storage



‘tep 2. Classification and segmentatio-

* Crucial step

* Time-consuming
calculations

control script
v

Image Processing and Analysis in Java
- (]
Ji CellProfiler
' cell image analysis software

\ HPC cluster /

\




3: Measurement of parame

« Results in CSV
format

 FileAnnotation

control script

v Validation

‘g Width: 2288
Jl! image
- Boxiness tip (%): 50.17

Results
\ HPC cluster)




* Further implementation:
— Validation
— Integration

Results




¥~ Improved end-user experience
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Improved end-user experience



¥’ Improved end user experience
¥’ Centralized storage
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¥ Improved end user experience
¥ Centralized storage

*"Storage of metadata

Add Description [#]

Owner: Paul van Schayck
Creation Date: 2014-08-25 15:00:38

RATING
No ratings

TAGS [

ATTACHMENTS [#]

shape-measurements. csv (5.4 KB)

Annotation 1D:

escription: Results

Namespa peMeasured
File ID:

Add Comment

Paul van Schayck at 2014-03-258 15:02.22
@ Measured Carrot Shape

Revision: SHev: 159 5
Classifier: Carrot-Paulv120.h5

Storage of metadata



f Improved end user experience
¥ Centralized storage

¥ Storage of metadata
¥’ Performance scalability

# CellProfiler
cell image analysis software

Imaged
sis in Java

Image Processing and Analy:

E‘ HPC nodes

NAS storage HPC cluster

Performance scalability



At the cost of

OMERO Web:

OMERO.Insight: I

- Standalone Java
client

Pipeline
CellProfiler R
cell im.!]anulysis software
=

Control flow

Data flow
(images and annotations)

More steps required by
developers

4
v

Improved end user experience
Centralized storage

v Storage of metadata

¥ Performance scalability
Complexity for developers
Software dependencies

X
X

OMERO HPC = CellProfiler
DR

Software dependencies




4 Improved end user experience
~ Centralized storage

¥’ Storage of metadata

¥~ Performance scalability

x Complexity for developers

x Software dependencies

¥~ Quality assurance

Quality assurance
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